Developmental changes in KCC1, KCC2 and NKCC1 mRNAs in the rat cerebellum.
Cation chloride cotransporters are considered to play pivotal roles in controlling the intracellular and extracellular ionic environments of neurons, hence controlling neuronal function. To establish how these cotransporters are involved in cerebellum development, we investigated the expression of KCC1, KCC2 and NKCC1 mRNAs in the developing rat cerebellum using in situ hybridization histochemistry. In the external germinal layer, where premature cells exist, we found substantial KCC1 and NKCC1 mRNA expression on P7 and P14, while KCC2 mRNA was not detected. In contrast, KCC2 mRNA was already expressed in Purkinje cells on P1. We also observed KCC2 mRNA expression in postmigratory granule cells after P7. The expression of KCC1, KCC2, and NKCC1 mRNAs reached adult patterns by P21. In the adult cerebellum, KCC2 mRNA was expressed in most neurons, including Purkinje cells, granule cells, and stella/basket cells, while KCC1 and NKCC1 mRNAs were only detected in granule cells and glial cells. These findings suggest that in the rat cerebellum KCC2 mRNA expression is induced when neurons arrive their final destinations.